The neurotrophins NT3 and BDNF induce selective specification of neuropeptide coexpression and neuronal connectivity in arcuate and periventricular hypothalamic neurons in vitro.
Little is known on the influence of epigenetic factors in the developing hypothalamus, a region particularly involved in neuroendocrine regulation and rich in neuropeptides. The present study evaluated the effects of neurotrophins and neuronal activity on neuronal differentiation in hypothalamic cultures sampled from either arcuate or anterior periventricular regions of 17-day-old Sprague-Dawley fetuses. Expression of neuropeptides, tyrosine hydroxylase, neurotrophins and neurotrophin receptors was tested on young (6 days in vitro, DIV) and more mature (14 DIV) cultured neurons by multiple reverse transcription polymerase chain reaction on single cells. In parallel, spontaneous postsynaptic currents were recorded as an index of neuronal connectivity. Neurotrophin-3 (NT3) was expressed in a much larger population of neurons than brain-derived neurotrophic factor (BDNF) at both culture times. At 6 DIV, synaptic currents were scarce and expression of the neurotrophin receptors trkB and trkC was found in a small proportion of neurons only. These parameters increased markedly between 6 and 14 DIV, and also upon addition of neurotrophins. The most striking consequence of arcuate neuron maturation in vitro between 6 and 14 DIV was a marked phenotypic specification affecting somatostatin, neuropeptide Y and pro-opiomelanocortin, the three major neuropeptides expressed in the cultures. NT3, but not BDNF, was able to reproduce maturation-related phenotypic specification in 6 DIV arcuate cultures. Maturation-dependent phenotypic specification was less marked in periventricular cultures; in that case BDNF, not NT3 had a slight effect on phenotype specification. It is concluded that NT3 plays a selective role in phenotypic specification of neuropeptides in the arcuate region, whereas other maturation parameters (neurotrophin receptor expression and/or synaptogenesis) can be potentiated by either neurotrophin in both structures.